multivariate analyses to determine which combined clinical signs were identified with low or high CI.
In this single-center study, CI was measured by critical care echocardiography, using a transthoracic route, by experts in the field. The first interesting result is that among the 1212 eligible patients (unplanned ICU admission, expected to stay for at least 24 h), echocardiography could not be performed for technical reasons (chest drains, proning, wounds, etc.) in 80 patients (6.6%) and, when performed, was of insufficient quality to obtain CI in 292 other patients (24%). In trauma patients, factors such as a weight gain greater than 10%, a PEEP of at least 15 cmH 2 O, and chest tubes may contribute to the high failure rate (38%) of transthoracic echocardiography imaging [5] . Curiously, Hiemstra et al. [4] reported an unexpected similar failure rate in this study that included mostly medical patients. Even more surprising, Hiemstra et al. [6] previously mentioned in their preliminary report of the first 704 included patients that echocardiography was judged by experts to be of sufficient quality in 632 patients (90%), a much more usual failure rate. The second interesting finding is that CI was frequently low in this unselected population of ICU patients. A low CI (below 2.2 l/min/m 2 ) was observed in 36% of the patients and 49% of the patients had a CI below 2.5 l/min/m 2 . Identifying these patients who potentially may benefit from hemodynamically targeted interventions is thus relevant.
Twelve clinical signs differed between patients with low and high CI. Seven signs reflecting impaired respiration, central circulation and skin perfusion were independently associated with CI. Five clinical signs (atrial fibrillation, systolic blood pressure below 90 mmHg, altered mental state, capillary refill time greater than 4.5 s at the sternum, and knee skin mottling) had a high specificity to detect a low CI. Interestingly, mean arterial *Correspondence: ddebacke@ulb.ac.bepressure, central venous pressure, and urine output did not differ between the various CI level groups.
Unfortunately, the diagnostic accuracy was insufficient to identify low CI on the basis of these clinical signs. Even though most patients had altered signs of central hemodynamics and of tissue perfusion, the sensitivity of these signs was poor. Indeed, among the 368 patients with cardiac index below 2.2 L/min/m 2 , 34 had a systolic blood pressure below 90 mmHg and 52 a mean arterial pressure below 65 mmHg, 177 had cold extremities by subjective assessment, 38 had prolonged capillary refill time at the sternum, and 74 had severe skin mottling. The five highly specific signs mentioned above were present in only 10% of the patients with low CI. In addition to the very low the positive predictive value (ranging between 30% and 50% for most signs), the negative predictive value was only slightly better, ranging between 60% and 75%. This low positive predictive value is an important result as it is more representative of the physician's way of thinking in trying to detect a low CI rather than specificity. Indeed, it defines the probability that a low CI is present given the observed clinical signs. Furthermore, differences in the different variables between low and high CI were sometimes relatively minimal. For example, only 1 s in capillary refill time separated low and high CI [3.0 (3.0-4.0) s] in low CI patients and 2.0 (2.0-3.0) s in high CI patients.
While Hiemstra et al. 's results were somewhat expected from studies using either the pulmonary artery catheter [7] or transpulmonary thermodilution [8] , the authors have to be congratulated as their rigorous analysis definitively gives us key information about the value of usual clinical signs.
What should we do next with these signs? We should not throw the baby with the bathwater. These signs are very useful to identify that there was a hemodynamic/ perfusion issue. The included patients were very severely ill, half of them receiving norepinephrine, and very few patients (5%) had all clinical signs normal. Three quarters of the patients had abnormal skin perfusion signs, 68% abnormal signs of renal perfusion and one quarter signs of abnormal cerebral perfusion. Accordingly, these signs performed relatively well in indicating that there was a problem, but did not help so much in indicating what the source of the problem was.
We suggest, in accordance with the ESICM consensus report on hemodynamic management of shock [9] , to use clinical sings to identify patients with potential hemodynamic issues, then to rapidly perform critical care echocardiography [10] in order to identify the type of shock and the source, if any, of the hemodynamic problem (Fig. 1) .
In conclusion, clinical signs are important warning signals indicating that something is going wrong but these cannot reliably indicate whether cardiac index is low or high, nor indicate the source of the hemodynamic alteration. Physicians should not base their decisions/management solely on these clinical signs. The presence of altered clinical signs should prompt physicians to perform additional hemodynamic evaluations and in particular echocardiography. 1 
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